
TEOJIOTI{g I' IIOJIEBHbIE IiCEOITAEMbIE M{POBOTO OITEAIIA

v EK 4't 7.7 5.549 (55r.262.5 )

B.11. Jlrrcesrcol

TEPAKJII4TbI - KAPBOHATHbIE OEPABOBAHI{fl
IABOBbD( IICTOqHIIKOB I,1 TPflSEBbIX BYJIKAHOB
MI{OIIEHA

M opQoJLoz uvec Kue npua HaKu, .trru H epa Jt o z ua, z e o x utr u.s u c oc ma 6 z! a 3 o-
soit QpaEquu eepatrutno' tuoAmeepAuJlv uic ze$enuqecqgtt odu,HoenLb c co-
spei{.evqbtrtu kap6o+atlLubLJwu o6pa3o6anru&ntu JtLeTLa o6bLx uctfLovtlukoa u zptt-
Seabtx 6arva 06 qepHozo ntopfu. Ilpucumcnque a zepa4Jlumax 6utny)vo6,
ntema a u ona,na tuoxte L cJLvxrcufnb uHqutamopot4 HQJtu4ua He(pmu u 2a3a
Ha lepat wirctcoit notgocirpose u tupunezatuute.hLlt ta tuenty uterLbipe,

Cosperverxrre rap6orrarrrBre o6pagosaurra (CIIO), craaanarre c nr,rAere-
ErreM yfJleaonopoAo3 Ea AIIe Mopeii, B Eacrostrlee BpeM.a orltpBrr6r a TrxoM,
ATraETr,rqecKoM, l4llArrfcrcoM Ir CeBepEoM JIeAoB[ToM o$eaEax Fa pagnr4c-
rrLrx rJqfraEax; oEx rrarr6oJree ua5rvenar r 9epnoru uope. CKO pactrono,Iieu6r
p.aAoM c raBoBErMIj ipaaeJraMr]r rirJrz rpsgeBbrMr{ Byn&aEaMr1, [pr]rJ4)oqeErrLtMr4
K soEaM pasroMoB. B Mopoocrpykrl,'pax r{epEoro Mop.s ollrr trMeror Mopiboro-
rr4lrecKqe paaJrritrgg. Ha lIIeJrbOe rrpeAcraB.JrerrBr 6yrpucrnur MaraMrr c lio-
parroarrgEBrMri gapocTaMla, lla rdoErr4rreETa.rrbrroM craJroEe - Tpy6sarBrMr-r 06-
pasoDallllsMa BErcoTofi Ao ,qByx ueTpoB rt TosrcqMu ALrptraTlrMI-I noKpoBaMr{
MotrtEocr6ro 2-3 cM sa nosepxEocru ra3oBacErrrleEEblx ,rJtoB BoKp]'T rp.ffae-
BErx ByrnaEoB [8,13,20,22].

Ilpla r,rgyreFrar,r MrzoqexoB6rx Kap6orrarrrHx orro,Itell fi B paftode CeBac-
I'oIIo.n$ 6ElrI{ O6EapyrrieEH in,roqenr-rg s BI-IAe cepErx n qepEbrx o6roMKoB,
rMerorlE a o6rr-rK 'rBy.trKarrllqec$r,D< lrr€trioB". Osx cocrogr I,s o6JroMKoB, cKe-
Jret'Eblx ocrarrioB pagJrrzqgEDa opfaEr4gMoB, cqeMerrTlrpo3allE5rx Kap6oEarsHM
TeMrrErM riprnToKpr{cTarrJlnqeclilrM rIeMeEToM, tr Ee nl[e&a llnqero o6qero c
aOOyoIraIILri{r,I fiopoAa-rrn. I?[x raaBarne reDarNnnrEr (I) trpor4soluro or ocEoB-
rloro apearo pactrpocrparesrifi - lepaKrreic&ofo tr,oBa. llay.reEr{e ra cpa3se-
rrre Mr leparrrbsoro cocTaBa, leoxrzMqtlec4nx oco6extoctei u gp)rfllx cBoficTB
CICO I' repa&JrrroB IIo3BoJrErr]r aBmpy BErcraagarb EnEte[3Jrorrdexxue coo6pa-
l&eltlrE o reEe3uce IIocJtetEI:Ix.

B ra6ntqe 1 npuaogrnrc.rr cpaBsnreJr6aa.fi xapanrepscrrrKa I, CICO, Tep-
pmesEoro MatepEala ocanraoB qepEoro Mops u oTnor$esr1fi rptSeBBrx ByJI&a-
tJoB 12,6,7 ,8,9 ,IO,14,20,21f.

IIo oopMe I Rpa*se pa3Eoo6pasE6r - 6or6sl-Ie o6JroMrcu o6rrqso I(JIoc-
Idue, Jrce.rrBaltoBl4nEbre; Ma,rleEEltue - 6e9 ollpeAenel{tlofi (bopMLr, pBalto-oc-
tco.rrbrraroro o6nmca. O6roMri[ I paeueporu 6onee q.rTr4 cM - [rroc&oi aDop-
MBt, pasJr[sEoii Anasr II Err4p[rr6r, rro Ilocro.aFEofi Tonlq[Ebr 2,3 cv. O6aoll-
ri?t rMeror .acuoB6rpatrterrnlrft riosrarir c rMeqa@t4nMl4 rcap6osarsrrur N,nq

@8.ll. IBrco4o
r OOO "E araps", !.Ce!ac!otron!, y&parEa
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B.rI. IEces(o ' rEPAft.dtTBI - IIAPDOIIATI{IIE OEPASOBAEIIIE TASoBEIX IICTOTIEIIICOB ...

Tainu\a 1.
CpaBr{ren6Eatr xapa$rep4crf,Ba EosMr4 MrEepan[Iroro r Be lecrBenEo.o co-
craBa f, C$O, coBpeMerrnErx repprreEE6rx orno3 eEnii rlepdoro Mopr r npoaynroB
rpr3eBoro EynlcdEsMa

2 3

5

19,101
119 20,2r,221

t15,161
aonoM'rrll8l

rntrc, arrrrap]lr [9]

t15,161

syHrrt ls l

Kol)lrnm t9l
I18l

Pb, Sn, Zn, Ti, Ag [9] t16l
epa, rpaorr I18l

Cu Zn', Sn Sb*, Ti
Fe' lel

pa6aooa'i tel
rcr,ooafl tl5,l6l

BrBraxnr I18l

rnrMdrr tel

(Bapu t21l

Mamff r tl5,161
!Mn{181

tel

rnpm, Map(4!r t2ll

rusoMp6 [i5,16]
r l l8 l

coeH lel

nrpooHnnm t21l

pMoB rrxPo(-
ceroB uiM0u6o'

c06q tl5,16l Moprrnoslr t18l
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TEOTOTU'  F  TTOJIE.JHT 'E I , ICEOI IAEMhIE MI ' IPOBO|O OI (EAHA

)

) 3

vyacl,oim I9l

MyaccMrll5l

121l

niaplfir{[15,16]

cH4 - 9930/0: CrHj -
(0,170I CO: - (05%)l
H,S -(0.1%)l9l

cHA - 93-95,',7vo;

6 J'/\ aso r 0,'7 - 1,8Yo,
CO, - 0,85%0; H,S -
A,25Yq Cll4 - 97-98Y0,
c?Hi -0,02-0,1"/"1
H,S-0ls [2o23l

CHa - 43-89%:,
COl - t0-gtYo:.
co 4,M - 0,2v0;
He-0P01-0,0091
Ar- 0,001 -
0,003;H,S-0,1-
1,0 tl8l

6nwal9,l0l leri€.T3aI19,211

Cu, Pb, Ni, Zn,V, Ba,
Sr Ag,B, Sb, Hs,I,
Rb, Br [9,]01

cu, Pb, Ni, Zn, Br,
Rb, Sr, B, Sb, Hs, Ba
119,20,221

Ba, Sr, B, Br, As,
sb, u, L, Hg, t
l l8l

E
3
E

r

6 r r c (-2,8 o/.0,.+nJ'/,!,
\4o/a>0,91

(-2,8o X;-2,6"/{t-
8.3"/fi. , 8,5 0/$

119221

(4,5 o/{t, '

8sold) [2,18]

5 '3o (+23,9 o/ool
)24,8o/$;+26,0o/&)
17,91

(+273 o/&; +26,60/{;
+23.5o/,fit+23,86ii1
+23I/aO) U9 22 I

(+2\3o/fr,
t6Jo/&) 12,181

6 3'S (+-0,1 700) {7, 8, el (+-0,3 yo) t2,181

iA 6uorH

{(,palfittmO"!r',

t10,111

Morl,roclal t42l l
Oariofi

l,sroqem t18l

nrlrEllcro-4ap6onaTHbrMn nopoaaMlr ToJrr,Ro rro oaHoq cTopoEe, rae or r nerldo
oraeJrsmrcs apyr on ]Ipyra, 9Ta rroBepxHocTb uMeeT mepoxoEaTo-rpy6ofopr!-
croii Br,rA, sa Eeii qacro Ea6rtoAarorcs Mnnpo&parepbr pasMepoM 3-15 MM, co
cRBO3116rM1r OTBepCTAsME (prrC.1), MOrKrio rIpeAIIOrOXCATr,, rrro Ao npOqeCCOB

auar€Be3a f ofia 6blta rroKpbrTa cJrttsEcTr,lM 6a&teprra,'rbEbrM clroeM, RoTopbIft
xapaErepeE Ar,fi CKO.IIepHoro Mop$ 12O,21,221.
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B.Il. llbceE(o .IEPAMITTi'I '(APBOHATq6IO OBPABOBAIIIIS IASOB6IX IICTOqHIiItOB .--

Ph. I  ( rpoBaro-r rpH6re reprMnru r  ueporoBarui i  rpyoonopncroA goB€pxuoc
dBepcrreMH 2-12 { {  r ! t rxporpa' rp! , r .  O6pr1trbr  oro6prHU t r ,  ooplBa Mr{ ,  Xep(of fc .

I]aer I or cBerro.pporo rleflerbHoro no qcpx;ro, pexe Bcrpeqoorca

cepoBaro-Kop[qrreBbre o6pa3qBr. r{acro B ognou o6noture orore"atorca Bce Bvrabr

oKpacrrr. I4ETeEcr4BrrocrB cBfiBaHa c opraul4.rec&tM' gijiilebddiu, xors ero co-
Aepi*ar {e cocraBrser 0,12 - 0,14% (ra6.2). Ilptr pacrBoperrr4rr f B Kncrrore
HA nOBepXFOCTr4 paCTBOpa O6pa3yete.S tOIIIta.E r-IBerIIa'i IlreIIKa 6r,rryMOB. I43y-
qelrr.re rrx B ra6oparopnu BHI4rPI4 CTI6 tror.asallo, qro, I{ecMoroi.Ha IllzaKr-re
r{oHqefiTpaqf4 opranr4lrecKoro Betr{ecrBa, o$roErellta.fi c/HBec, H/CaToM, XBA/
CEA>2,50-2,70 rroATBepx{,{ao" !rx rrn3Kr4ft ararerreB r4 Bl,rcoKr.ri saibrsHoi
rroreHqrlar (Ta6.2.). OTcyrcrBr-re MrirEeparEEbrx nrarEocrlaqec(fix o(rrcJrr-rre
Jteii cBr,rAererBcrByer o 6llcrpoi rllTttoltKarlan I Bo BMeElalorqefi Torr{e.
HaJll-lrrlne tcofilioAuctrepcsoro 6rrryMsoro BerqecrBa mMeqaercs I{ B CKO DreJrB-

Oa, IcoIITuIIeIIrarEEoro crcJrofia tr B qacrrrocrt paiioHoB AefrcrBr.rs rpsseBLrx
B y n l { a n o B  I  I 8 . 2 0 . 2 1  . 2 2 1 .

Taotu4a 2.
PacrpeAeneHne 6trayMonAHrrx rioMroHeEroB tr yrneBoAopoAoB B repaftrnrax

lIoll.
% na gon

CM wc
c H N s c XBA CDA

BCo?r* xs^/
CM

), l 5 6 '1
l 0 t2 l l

]IB-1 1 . ] l 0l 0 6,13 | ,79 0,1 0,003q0012 0,0042 2,5 2,5

J'IB-2 2,9 4,15 0,65 0,2 0 1.63 0,1 0,0050,00180,0068 1,6 2J8

HOIl  , ,epaf lBopqvb.d o(  raror  noponu B. lCL XEA ar . rpaKru 6rry]orroB.  r ,ucceHruerropo

4opMoM rc leapo6neB$d nopoa,CDA - 3i<crparG 6tlyMoxloB, mFregelr6|e xropooolMon {3 apo6rrc-

Axaqriu r iornesd g ra6opmop!! BHI1fP1'I. CI6, aHa'nrnK! A.E fpe6ex!, H.T. Xysaela
npu!e!9nue.O6pa3'rb1oro6palr c o6plBalrrxa Xpycraru$ji. Axux3B rd{es Fa Macc-cnmpoMer-
pe MCX-3A ! I,IfrnI HAH v(pars6r B maerre rcoxrMrn rry6"{'6rx 4'lorlor (3aea)4omaji maeiroM
Ii.\,,r. HayMrc. aHdrrr( E.f. cuHo)
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IEOJIOT'I' It NOJIESHbIE ]'C$OTIAEMbIE MIIPOBO|O OI{EATIA

no AaIIH},rM Mxl|pocKonllqecKdro rgyqeHr4.a, f cocrosr rg sepaBEoMep

EO paclpeneJreErrLlx 6EoFeHrrBrx ocTaT4oB, qeMellTrlpyeMbrx ToHr{o- rl cpeAlre-

seplrlrcr61r1 karErt[ToM (padMep sepes or 0i01 no 0;03 MM). Tntr qeMe$ra or

6a3arEEofo Ao KoHTaBroBoro, Ocrar41{ 6rz0rr,r B f cocraBrg@T 60-80% o6qe-

ro o6GeMa IIopoA6r !I rrpeacraBJrer$r c]torrJteEueM Tplr6dld cep[yrnA, OopaMu-
Eu@epaMrz, racrpono,qamu li roAopocleesruri acennavravra (puc.2) Brrytpen-

I]ss qacrr, Tpy6o& eepflyJr sbrrro,rEerra MeJr4oSepnncrBtM (Ao 0,03 MM) [epeor

ro'lteEllbrM npospaqEr,rM $aJr6I1r4TOM"
. ' . ]  . . 1 :  : :

. . . ! , . i ' l i ' . i ' : . , t..| .:

Prc. 2 rleptr6rn r€pxKnnr yrioBaro; ooputrt. EF
nH. rpy6Ru c€ptrynxa cll€M€HrnpoBrBd cep-
r6rM nsxo3ep!rcr[rM ka.!6{qroM, OOpa3eq r3

o6puBa nnrxr X€pcoH€c.

Ilp[cyrcrB[e enerers6rx ocrar(oB OayEbr Ilo3Bor€er roBop[Tl o Bospa-
cre o6paooBasfi. B I rrs ftaparascKoro ropttSoHTa pariona M. @rroJleHa Bcrpe-
rrarorcceplynbr, racrpotoAhr [ Mo.r1.[rocKrt Spaniodontella pulchella BaiLy,
Sp- Opisthod.on Andrus, Sp. gertile.s Eichw , Sp. AtLd rugsooi 'lo1rla, Planorbit
cornu copia Bally, Helix pl.sp., Ercilia sp., Nassa sp. indet*, a oarorrceHrlsx
cpeAHero u BepxHero capMaaa Bcrpeqaorc.a ceprryjrLr, aacrporroAbr, Mactra
cf. caspia Eichw (pnc. 3), Card.iun fittoni Orb, Tapes cf. Ditaliatuus Orb, T. cf
t,"icrrspi.s Eichw, Trochus sarnates Eichw, Ilelit sp'* (* o[peAerreHns Br,rro,Il-
IInr JlbrcesKo H.I4.). B rr,rnorolr otHol ellm4 abaylla f I1 BMetqarolqfx nopoA
cxoxa, qro tar'lierc'I aol< a3arerl bcrBoM l.x ct4EfeEert4qHoro o6pa3oBaRl1'..

O6rD -re cepfiyr, o6noMrog 6fiorsr rz soAopocjl.eBllx iriejBaqKoB }'ItasbrBaer sa

o6pasoBaEne ropoABr B MeJrr{oBoAEoii aKTI4Bsoi rr4apoAr,rEaMtqeckoii cpeae.

flpa onucar H CRO ruenhoa s s,1x orMe.rarcTit saxorxr{ OayHLr L'aepPllre].
IiOIO MaTeplara. '{To n03aojrseT roaophT6 60 trx cxoscltx yc,'IoBriflx 06paSoBa-
HI,IS C f .

Pxc.3 Xopri.'seBble repa$nrrLr yrnosaroii oopMLI.
CFonnerne rpy6o$ cepnynBA, paxoBrB rorponoa !
Mlctrr cf. caspia Eicb$ cq€M€rrqpoBaHHltx Menxo-
3epDlcrDrM (spoosaroM qeproro qBerr O6pa3q6t B
o6p6rsoB Mqxa fony6lr 6ylTa.
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B.I{. Jlncerko . fEPA$ItlTLl I{AP6oIIA11I6IE oBPASoBAHlIg |ABoBLIX ,lCTOrilluICOB ,,,

OAHlr M t4 3 BantlrElx rlpt3uaftoB | ,aBtaercs Br,rco(aa floplrcrocr],, Koro-
pa,E xapaRrepFa z Ars CKO B pafioHa-\ BbIxoAoB la3oBr,rx abaJcerroBl20,2l,22I
Maftpo- n Mrr$ponop[crocrb I rra lepaEreicRoM rl-oBe Aocrr,rraer 8,0 20,O
% o61qer\c o66eMa flopoAr,r. B flopax, qacro cB.rr3aHHErx c [poqeccaMrr Br,rrqe-
r r a u r B a H r q  P p r  a v a f t - H c a e .  H o a o o b p a l o B s , r { r  R B a p u a  r  R a r b u x
Ta (or 0,02 Ao 0,05 MM). Bcrpeqarorcs onldpr,rrr,re rperqlrEbr, I]a creHraax &o
ropr,rx Ea6rrmAarorcs nprMa3nt )nerroro 6uryva. I{a yqac?xax f., r]rrMeE-
TzPOBAHIi6IX TEMIlOROPtIqHEBbIM 6I,ITYMOM, OTMEqAIOTCJI ROPOTI.IIE, XAOTI]!qIiO

pacroro*cesBbre Mlrl{poTpeql,rlrr,r (pacKpr,rTocTbro < 0,005 raM), Br,rrroJr[eE-
Hbre BTop,1cHbrM MxKpo3epxvcrt  M npo3paqHbrM KrLnbuuroM. f fopoeoe npo-
cTpaH^TBO B r 3AIIOIHeHO MeTaHO\i C neJHaqII?pJILHOi np''MeCbIO yrJIeXliCJ'O-

r.o ra3a , sraHa, EporraHa rr ceposo,qopo,aa (ra6.3). AaHIII,lfi
palcrep€rr arr.fi r'a3orfi,qpaToB qepHofo Mop.'I n rps3eBbrx.By!:rRasoB. 60ree a€-
TaIB1IOe !ISyqellue fa3oB lr3 f, Bo3MoJ*rEo, tro3Bor'IltT oTttpblTb 6oJree T.fla{errrt]e
yrreBoAopoar,r, KoTopHe o6llapyj+CellBl B lasoFzapaTax arra q€pHofo Mops n s

rpf3eBEIx ByJrKaHoB.

CoeraB ra3oB B ropo3oM npoerpaf,crBe repanetrroB

cli4 I{:S

JI-K 05 0,1 t,46

Jr-987/A 96,5 o:l

Jr,987,5 T2 0.5 2,11

UoAep'tcallne ylJIeI{ItC,tlOTbI B COcleBe Ia3OB COBpeMeIrEr'Ix lp€seBblx ByJr-

naHoB s crrrroB r.rsMeHselc.fi B 3rraqnrerlbsbrx upe,qerax [2,18,20,22]. IIpe,qIIo-

JlojrrxrenBEo co2 fBJr.fleTc'rr oclloBllbrM MareplrarloM aJrs rrocrpoenus Karc clto '
TaIc n f. Asar€HeTnqecRtre npeo6pa3oBaqns B f, cBs3aHn6re c o6pa3oBaHtrel-

MeJrrcosepEr.{cror,o lta-ll6llrrTa Ila cTeliltax nycToT, Ilpolrcxoalnll 3a cqer IIep-

Bl{qlloro coAepj*(aslt.'I B llopax yruIerclIcnoTlr u BoAbI, no3ToMy coBpeMeElil€

coaep)KaHr,rs coz B aIIa",IIr3e cr7rrlbrlo sasltjtceli6l IIpoTllB IlepBl,IqrIorg IIocTyn-

,'leH r{.r ero n3 HcAp B MrjoqeHe (ra6.3).

fnaBs6rM ibaKropoM rerre"uqecxofi o6qlloctlr f r CI{O sBfise?c.s lrx

MrrEepaJ'rbnr,rri cocrar [cu. ta6.r. 1]. OHI{ cro'I(ellhl B ocnoBlroM Kap6onaraMrl

K a . n b q x s [ M a f H y 9 . 3 H a q , I T e J T b H a I I p 1 t M e . b 6 a p u ' ' I ' C e , e 3 a ,

aepr(aHr4e crporlqrs. fia"rbql,Ii s Marr]rrfi 3aEMcTBoBarrbr r{3 Mopcrtoi Boabl ,
ocTalILIIr,Ie sneMeHT6I BO3MOnCIIO SBJI.EIOTC.'I IIIHATIKaTOpaMI'I Ar'Ixagfig lieAp.

CpaBr rBa"q MnEepar6rbrfi cocraB rreoreEoBbrx n CICO, Eeo6xoAlrMo yqsrbr-

BaTr, fipoqeccbr atrare{e3a f r{ ycjroBrIg r4x o6pasoBaHns. cEopocTb pocTa cl{o

cocraBraer okorro oasono MurrfMerpa 3a 3-4 roaa [20,21,22], noeroMy 3Ha-
, r  re,16Hoi i  Ao6aBkoi  sBr ' l . r rercf l  TepphreHHBI i  Marepxa-n orJro)Kelrx i  npxAoH-

astx reqesfiii, Bo3AyItrrIr,Ix rrorordoB c Marepr{RoB r Mereop[TEofi fibrlru. OIl

1 3 3



fEOJIOf[g ll ilOJIE3lI6lE I]tCItOtAEMblE M'POBOaO OlcEAtlA

xapaBTeprnsyercs 6oraroi MltIIepa,II'Foi accoq[aqrrefr (cM. 1a6. 1). IIoA orer(_

TporrHlrM MrrnpocKotroM (PeM 106) ycraxoeaeao o(oJ1o [recrrr,qecsrn MrlEe-
pa.]IoB [9]. B MrrHepa,:rbrroM cocraBe rrpeo6JlaAaor Kajr6qrlr, noJroMIiIT, (Baprl

II llo,fieaoii Erfiar, perrce Bcrpe.rarorcs 6apnr, qeJrPcr[n 14 'tx rlpoMe)<yroql$le
pagrrocrtr - 6aparoqerecrrs, 6apuro(arBqur I-I 6ap[Toaxr.re3fiT. HaiAeHr'r

nceBAoMolrDo3br xaJrEIIyra Ilo MoHoruApodarlbur'try. refi'lloccxly !t aparosl'i-

Ty; oTlrr xaparirepHLre Museparrl Bcrpetrarorc.E B cKo[21], a B I [poqeccr,r

,qrrarerresa rrpeBparnJ a r,Ix B 6oree ycrofi-ruByro MoAri(DrzKaqurc.
HaxoAKII B I caMopoAEErx MeraJrJros, nETepMe?&Jrrr4qecKrax coeAt{tle-

ll1lfi ,qpyr c ApyroM, cyjr6apv,qoB, cnjrrllcaroB r4 Kap6r,raoB llo3Bojll'IJrrl Bbrc(a-

3aTE rroByro rr roTe3y rrporlcxoi4iAeHrzs MareplraJra 3a cqeT "cBepxc,$aleoro ra-

3OBOTO yrJrepoAllO-BOAOpOAT{OfO ibrlotr,qa, reHep[pyeMoro (c]'4ep) rlJrroMaMrr

rra rpaurqe rApa lr MaETnr4" [7,8,9]. Ilpa*aa, eclrn flpoauarusrrpoBarl gro

MrrEepaJrr,Eoe paSrroobpa3rie, To oIII4caFIIas accorlriaq[s IIe rnl.pe, qeM y rJry-

6oxoBoAnrrx teppr4rengrrr< ornoxenrfi {eproro Mops rz rpseeB6lx ByJrKasoB

KepqeEcrdoro noryocrposa[15, 16,18].
B f orMeqarcTcfi [potrlr4JrRr4 ,I Tperq[IrBI, BLrrroJrrreEElre ritMolrr]IToM'

o6pa3oBaEr4e raoroporo cB€oaHo c oKr.cressoi rrrip''roBoi Mr leparrlsarl[eA,

TaK*Ce roqeqriEre Mr{KpoBKpanrelrz .' cyJlBQ[AoB Hg, Pb, Cu Il soSMoEiEo Sb I:t

As. Cyr6(br,qLr .EBrEroTcs trocrofiItlrBtMrl MrHepaJIaMlr repacrBopl4Moro ocaJ-

Ka CICO [21] u orroi(esrdi rp.t3eBBrx Byri(q]roB, qro Morrcer cJryr{{LTr' Aokaaa-
TeJrBcrBoM rrx rerrerrrqEofi o6rqsocra c f [18 ]. I{3oro[FE1* cocraB cyrh(bl-tn-

rroi cepsr ltc I coorrercrayet MereopurrlroMy cralrAapry (+ 0,1%) [8,9] r

EMeer oAlrl{arioByro Ilplzpo,qy e cytb(buAaMn fi3 rps3eB6rx ByrnaEoB [2,21j.
Iilooro[IlErii cocraB cep6r Ire [porr]IBopequ" flpoucxot{aAer zlo I ga cqet "xo_
roAlloi Aeraaaqr4[ HeAp". BosMo)nl'o, 'racr6 Kap6osarEoro uarepuaaa o6pa-

SOBAI{O ra3aMrr rpaSeBLrx ByrKaLoB lreorega.
f cror{ellH 6I,1ore1{F6rM n3BecrFarioM, xeMoreEsr,rMt:I *ap6oEaraM[, 06

pasoBaHrJbrMrl Ba cqeT aeraSaq[[ Ee,qp, ri aeppl.reltllLlM MaTeprzatoM - cJlotrd-

EaE feoxuMfiqecKas acco4llaqrts c Ea6opoM xa,rlERo-, JIr{To- u 6l]Ioibl]Ir6s6rx

?JreMerrroB, B I ri CI{O Ea6rro,4aercs rroBbrrueHsoe coAepEiarrr4e Cu, Pb, Zn,

Br, B, Sz, Rb, Ag, Sb n Hg, uro o6rrvxo gns E?I3RoreMneparypHBrx OJ ot{aoB

lt orjroEcer rdi rpsgeBblx BynRasoB, B I o6iapyiKeErl mrarrlga, pyrerrti, Do_
,qnfr, xpoM , PBA (raIITiiII, rlepdi, suo6nft, rrorellai, urrep6nfr), IIrrpu*,
qlzp&ollr,rii, Tasrar, ra(bEniA, BoJlEopand, onoao, r,aonrz6nell a KaAMvfi [9],
KOTOp6rp rrMcroT ToqeqHoe pacflpeAe,leE e 14 xapaRTeptt3ylorcg co4pptKaHIla
fua ot c.neAor Ao yparaEHrd KolrqeETpaqlti (oro o6r'scEsercs rx reppErerr-
IIoi rprpoAoi ).

I43oronr$rft coctaB yrJrepoAa, &ricjropoAa, cepu r I uoseo,tser yreepx-

,qars [8,9], qro r4x o6pa3oBaH[e craeano c ray6uxxoi ,qera3arllrei Eeap (cM.

Ta6.1). leEegllc tro AaEELTM coAep}liarrrrs rfiJKeJrlrx rlSoronoB yr.Jrepoaa u rcr4c'

lopoaa Morrcso c- rfaTB xeMoaeHg6lM, r4 orr conocraBEM c cl{o c4rroB lla npr4_

crarrirrFrecRnx nopoAax JloMorrocoBcKoro rroaBoaEoro MaccvBa l2o,2l,22l.
BosMot&Ilo, .JacrB I sBr.gerc.a trpoa)']{toM orJrofteEEii rps3eBbrx ByJr$aEoB,

KOpg14 l{OTOpaIX yXOAUITZ lla geCarrrz ntttoMetpoB B iy6}.
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8.1i. Jldcelro ' IEPAITIITbI - ITAPDOHATHbIE OEPASOBAI]AA lABOBtlX I4CTOrtHtlI{OB .,.

C 1,sorolHoM cocraBoM areMerr?oB CKO cp.aBl{eaue Ee rrpor.r3Bonrircr,,
?.1t. olr KpafiHe .Heonr4HaKoB I]a pa3Ebrx MopoocTpyr.iTypax r{ep4oao Mop,E.

IIo xapanrepy BaarrMoorrrourerrr.E c Bueqauqeii ropoAoi, f creAyer
paccMarpnBarl rtart o6JroMoqalti MarepxaJr, crleuexTr4poBaEurdi rnfirucro:.
kap6oHarrrBrM, (ap6orrarrro-rr[rrricrlrM n pe]Ile $ap6oEaTEsrM qeMesroM, B
Kap6oEarEoii Tofiqe $apara]Ic$oro rop[Sorrra cpeAEero,BepxHero capMara f
Bcrpeqarorc.r B npocjroax MorqEocr6ro 20-50 cM. B o6pr,Bax asBecrH.sKoB paii-
olla M. XepcoFec rx Ha6JrroAaercs Ao ngra. Or z salreraror roprigorrralrrro,
nMerof JreHTorrsoe crpoeEue ,I nporfiilrcEl1ocrr, IIo [pocrnpaEr][o 100-200 Mer-
poB. JIarepaJrBrrHe orioEtrar r.a [pocroeB Ile colpoBo]riAaro:fcF Jtrrro-(Daqra"1b-
rtErMl4 IlgMerrel'rrsMn I{ (brzKcap]'rore.t rIIfiB Eo ric"re3EoBes[ro f. qepe3 npo-
Me}IiyTo& 15120 MerpoB ra6JtroAaercs cJaeAyrorqan Jre{"a. BepxE t!t! lr stt ?'rrtltt
rpaAl:Irla npocroeB c f aocTaToqHo oTqeTraslr Il uMeroT rrepoBrryro BojrHr7lcTylo
[oBepxHocfrt. PaclpeAeteEue B Erx f RpaiiHe gepa3EoMepHoe (or eArIIII.J-
IIrIr o6roMKoB Ao 40olo or o6qero cocraaa), 6eB trpl4ssaKoB rpa3rlaa4lroErroi
copTnpoBarrsocT[ r4 cTpyr(T]'psor y[opa,4oqeEEocTr]r, qacTo c rrrrME BcTpeqa-
IOICCE O6.nOMnt4 Cr4EreEearufqqErx sMelllaroqlzx r{SBecTEgnoB t&ejlao-6e'Ioro qBeTa.
B crpoeEr-rf nopo.4 c I rraBEoii oco6esHocrbro sBJr.rrercs 6ecnopEAoqnoe pac-
rloJroEdeHue o6roMKoB B o6r4ei Macce. B cTpyliTypso-MopooIor4secKoM oT,
IIOIITEIIi,II IEPARJIIITCOAEP'TAtrII4E trOPOAI,T IPEACTASJI.EIOT CO6Ofi ORCIIJIO3I7IBIIYrc

6pe4vzro, no rneurueMy Bnay cxotriy@ c acoatrro'6eronoM (puc,4).

Prc.4 O6roMoqsun Mar€pBd repaxnsroB ri 6en[lr c oB, ctreMeurnpoBdr-
r$x RapoorardNM ueMerro

Xananrep pacnpoc,rpasegrs I Bo BMeE{arotrIeii no!o,4e o66scxsercs nx
c3s35ro c g&capeMarlBHBrMr4 ceicMl4lrecruMn npoqeccar{r u, BoSMo)r{Eo, c rr3-
BepJrceErrsMn 

"pu"""EI* 
ryrr*u*ou. Merar, yr,nerzorr,rt rao, cepdro,qopoA rz

Apl,Trre raSBr (pnrcrrAoB rrocTyrraJrrr tro clrcTeMe paSJroMoS li troBepxEocTul MopcKo-
ro .qEa, rAe rrpo[cxoArzro o6pasoBag[e &ap6onarrr,x nocrpoex. lasBr EeAp He
TOJTEKO lle yrlreTajrr{ paSBfatie aorlrlBrx opraHt{3MoB, Ho r o6ec[eql4Batr I,Ix
troBHrneEEyro 6rroJroruqecKJ,'ro [poayriTtdBEoeT6. I|6"1..149r, 3oH pa3JroMoB cytr]e-
crBosajr oaszc 6ypFoft )*[3lieAegrerBEocrrr cepDyJrr racrporioA n MorrrdcKoB.
Osu noxpbrsairr phrx,'r6li AonH6rfr oca,qoR ,{ yvacraoaa"rlt B (popMltpoBaEl,Itr I
llep[oarrrrecKt r BctrErxn qqlqg'I ie napoKcr4BMbr SeMJrerpsceE[rr cospolo)sAantcT'
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Mrrrpaqrleft MeTaIra K lloBepxllocrrl rt 'ISBep]IieII eM rpfi3eB6rx ByJrrdalroB, a

corpficegre ,4orrEofo rpysTa o6ycroBfrro MeJrkoo6JloMorlrlJ,'lo cTpyrirypy [opo-

AEr. ueMeETnpyrol4rre (ap6otlalEo_rrlllt']Icr6re or.JrorrceErttt ylrJlorlrsjlnc6 3a

cqet MEoroEparEo rosrops@qr4xc.t ceficMr'IqecKnx corpgceEuii l{ TaKIM 06-
paSoM cTarroBrr.Jrrrcb lrpal.Tnqecfttl se[poEltqaeMBIMrn AJrg rlorpe6eFr$rx lagoB

B t [5] .
B Eallre BpeM.E OaKerhr ropfrqero Meraga B {epnorl uope na6aro4aaa n

sarra,qy or CeBaerorroJrs B reptroA KpbrMcKoro 3eMrrerpsceEtrF 1927 x, l3,l2l-
B fisrepatypnBrx ncroqr r'tax ollllcalt6r Bcrr6lrrrKr4 orEs B.qoJI6 6eperoBoi rII-

snll BBrcorofr Ao 500 M rz Inup IIoi EecKoJrbRo llrtoMerpoB. SIIepIrtg B6t6po_

coB raSa corocTaarrMa c usBep'IteIII:IeM ByjrriaxoB, a rrpoayRad orjrot$esfs

r4Meror 6ojBmoe cxoAcrBo c tropoAaMr grictrro3[BEhrx ryaboB[14,19]. Epenqv-

earz,4u;ri o6Jrnr, orcyrcrBne rpa3araqr4oEEofr coprtrpoBrir, I,I roprrBosra"lbEoe

JresrorrEoe cTpoeEue [pocroeB c I IIo3Bo,7IEer trpeArro,]rarar6, tlto qerrrplr ra-

aosr,rx au6pocoe B HeoreHe gaxo.qnrtrcb rra paccroErrr{t 100_200 MerpoB or

coBpeMeEHhrx o6pbrBoB CeBacrolonBctioii 6yxrbr. Ilocre npe(parqeF[s cefrc_

Mr4qecBoi le.Ete'1BIIocrI:I Eacf]mat aJrr4Te.[BEBrii treprroa oopMEpoBarrus 6140-

xeMoreEEr,lx (ap6oaarrrbrx MaaoB co erauurelr,uoi go6aaKofi TeppuaeErroro
MaTeprta,rla.

Ha leparuleiicKoM lloryocqpo3e I BcrpeqatoTcs B Jr[Eeirr6rx 3oEax, I.o-

TopHe nprq,'poqeEhr It Ceaacrononrcrouy tt XepcoEeccrcoMy paSroMaM, B cap'

MarcRoM !l $aparaEc&oM DoplisoETax lcapTlipyeTcE Ao rrrecrrz rlpocJaoeB Morll-

socrLro 20 - 40 cM, c poAep*asrreM I Ao 40%. Ilpotgxerlllocrs [opoA,

coAepxialqsx t; cocfa3n€ei trpr,rMepso 40 KM, soEbr c repa$tlnrcoAepJrcarqa-
Mrl rrrrEsa,v4 - 400-600 M,,o6t4nii o66eM r na lepaxreilcKoM noryoc'rpoBe

aocraraer 1,8 MnE. M3, trro cBaAerejrEcrByer o rtrr4poBoni pactrpocrparreRla

flpo4eccos aefa3aqlrtr Eeap s MtloueEe.
Murepanrxrii cocraB, reoxIzurao rr rercrypxbre pllssa&[ f yxastsa-

Ior r{a o6qyio renerErrecRyld trp[poAy c CI{O, Ilpla]'poseslI6rMll It rasoB6rM

Ogrierglll n rpfioeBbrM ByJrraaIIanI a tlepaou uope (cM. Ta6.1). IlpeAnoro*(rr-
TerbEo trcroql ttaoM ra3oB5lx ipj1totlAoB 3 OIdpeCfSOClSX ceBaCTOtrOJrfi .gBJrr_

lorcE 3a,rreEcu yiJreBoaopo,qoe a rny60rrzx cJlogx ocaAosEoi TortrIil, a ral.}lce'

BogMotriEo, r-rIITpyBIIBgLlfi MarMarraseclt[ii Jir,ran[p llllacmBofr $opM6!, 3ate-
ralos{Ili p r4E?epaa"re 10-40 rcr4roMerpoB or troBepxEocrl4 I{ 3arra,{y Il ceBepo_
ga[aAy or nepeceqeEr-r.f goE CeBacroEotrBcrioro u XepcoEeccRoro pagroMoB'

OtI EaxoAI{Tca B seMrrofi &ope Ea rpagt4qe c MaETueii 'I xapararepagyercs
Earr4slleu ruarrrirEoi arroMaJralil aETeEcr4Bsocrsto 200-400 rauM [1?]. Ta]dte

MarElrrrrBle uETpygnBbr dacto xa6noAalorce B par?oEax rre@TeraSogocurrx

o6lacrei a rpcalrnqai, vro couAerelrctByet o troAnItrfie rlx yrJreBoaopola-

vn ns Fe,4p ['l 3]. Ipoqer"c rrvreet a,rarerBE6rfi BpeveEnofi usTepBar, Iir Bo3-
MoliiEo, BBrAeres[e raga fpo4cxoatrr Id satraly or CeBacrotrons r4 celoAlrg.

P€ynlrailr pa6or rro rlsJ reunro I a cpaaxeirae ax CI{O troBBorrslor

cAenar6 cneAyroqae B6lBoa6r:
- I{gyqerriai MopQonorrlfi, Mltgepa,ro ra, reoxr]IMns n cocraB aaSoBBrx

BKroqeEr-rfi | [oArBepArun u! relIerfiqecRylo o6IqBdiT6 c CI{O, grrcrcagax-

nylo B nepBbrx Ily6rr{Iiarll-I.ax. f r CItO rlepioio Mop.ti! cBorrM rrpollcxoir'iAeE'r-
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B,lL JIdceErc. |EPA{IIITLI IIAPEOHATIIbIE ODPASOBAHIA IA3OB6IX ICTOqI{!ItOB ,,,

eM o6gsa!$ trpoqeccaM Baa[MoAeficTB[s oFAofeIIEbrx r{ 9r€orelrllblra crrJr Ha
rpaEr-rqe nrrToc(bep5r II fr4apoc(Dep6r II xapaKTep[3]Eotc.f, oarirEa$oB6rMv cTpylt-
T''pEO-MOpiDOtOr[SeCftrrMr4 CBOftCTBaMrir, Mr{EepgtlltbrM COCTaBOM, 1Ia6OpOM
neTFfix raSoBux xoMfloaeHToB 91 ceoxtltMuell.

- Maaepanr,ar,rfi cocraB, reoxrMrr8, rrgororrH6ri cocraB yrJrepoAa, cep6r
rz ctpy&Tyl)Iloe pacfioJlotr{eHl4e I3o BMelqarog{nx lopoAax rogBoJlglor Bbrc(a-
SaTb u4IIOTe3y, aITO MaTepI{aI AJIS trOCTpOeEIlfi qacT[TIIIO trOCTaBrIgJrCg fipu
r.reBep)$eglilr ilaaeerrx ayaxaxoa Heorexa, saxoArlatihxcs rra seartaqurerrr-
ItoM y,IIaJrelrx!r or coBpeMeHHoia 6eperosofi ,rrjl:ul,I.

- f 6oree .reM IIa 90% coctoat rg 6uotenlloro r43Becrnska n xeMotei-
II6rX &ap6ogaToB, o6pasoBaH[e Ko"op6rx cBssauo IIpeAIIoJIo,I(I{TeJI6Eo rre TojrErco
c oErrcjreHneM Metaga I4 y reBo,qopoaoB, a u c BLrEocoM yrJleKrjcjloao faSa E3
IIEAP.

- O6rml4e cep[yr, o6roMrioB 6l1ot6l, Bo,qopoc,JreB6rx i{.ceJrBaqKoB lr rep-
prfegHoro MaTepr4ajra yRaSbrBaoT Ea o6paSoBaErre r B MeJ[ioBoAEofi aldTns-
IIofi r[ApoAv Ilatr,nqeclioi cpeAe.

- Ma(po- rr Mrrcporeppr4feEE6rfi Marepra"l, [peAcraBrerrEEria Mereo-
pr,rTEoi nBt,rl6lo, oTror(esaFMra trpllloHllBlx reqellr-rft Il fepeHoca Bo3nyrlrrBrx
Macc c MarepuKoB. o[peAerrer cr''roxnhri Mnsepar6HErr] cocraB.

- I/lsoroEir6li cocaaB yurepo,qa, cep6r ri (ItcJropoAa rrogBojrfier yrBep*c-
garr, vro o6paaorar[e f B ocnoBsoM cBsgaHo c rny6llsllofi Aeragaqr4ei (uc-
ToqqraltoM gBJrfiercs Macer4B ,rrJTpygLBEBIx gopoA, pactroroxceEE6rft B geMIIoi

KOpe IIa rparrr{qe c Marrrrrei K ceBepo-3arra{!/ or lepaxneficroro uoJryocTpoaa),
- BErcoRag coBpeMeEsaa ceicM[qecKas arrr,rBllocr! CeBactollor6cfio-

ro I, XepcoEecc(oro pagJroMoB, B6r6poe6r oallerll{rix Oaxe.[oB Bo BpeME KpbrM-
cRoro SeMJreTpsceE rs rro3BoJrsroT npeanoJlalaTb cyrqecTBoBaBrre coBpeMeEL-
rr6rx crpyiEbrx BrrxoAoB Meraga ll rp.rraeBBrx synKaxoB B 6yxrax r,r Ha rrrer6-

ipe K Bana.qy or CeBacro[ors.
- Co,qepxraEae r I 6LT)rMoa, MeraEa, ararra q nporalla xoBoptr B rroJr6gy

sruraturt Ea repaxneiicrioM rlo,JryocTpoBe rr [pr{JreraroqeM ri HeMy mejr6abe

}'f JIEBONOPOAFbIX CKOIIJIEHI,Tfr .
- Heo6xo,ql-rMo oprarrrigoBarB reoJror{qecRrre pa6or6r c r(oMtrrericoM

reooll3l,Iqecl{Iita MeToAoB tro IIoI-IcKy trorpedellEElx yDreBoAopoArrErx JroB]rrrreK,
- Heo6xoarnao narno,rrrrr4rr6 peBrI3[To r<epwoBoro Mareprraiar,r pe3yrETa-

roB 6ypeErra Ira trJroqiugx eclipLlrr.rE-Ila CrerrEoM I{pBrMy, H![coraeBcrcofr II
XepcoEc(ot o6racrgx c r{e,rrBro rro[crca Ee(pTera3oEocEbrx crpyKT]?.

- I rzs paernrvar* pef*oltoB rora yKpaIlELr AoJr]rarrEr r.Igl.qatlcg Mr{rre-
pa,rlorlrqee&Andli Ii feOXIiMI/EIee(ITMIZ MeTOAaMtI' BKJIIOqag I'SOTOIIF6Ie ZICCJIe-

AOBAIIT4g q COaTaB faSOB6rX abrrOnAOB, Tart Ra( OTr-r O6rOMKq ibpoA sBJrfirOTCfi

npr3rraloM uatt ltrt se(pTeraSoEocH6rx cTpyr('rlT,

Aa,rBBefirll'le pa6or6r tro ra3yseHuro f rpe6yror sEaqr4rerhHbrx (b[saBco.
BLrx.epeac,Ia, 4otoplle ,4oJlEiirrEr oKJmr4Tbca 3a crreT rraxoaor( EoBbIx MecTo-
poi{iAerrraii B paEee IIe rrepcrreKTrirBEsrx pefl.ollax.

I ?a16ora trepBoro arana ,iglairetla.E f BdtroJrag.rraeB rrpl' orcyrctrBrr! rocy-

,4apciietirbro a qacrrroro abrrRaEcrrpoBaEtrs, 3a ctler grrrys!4asMa &Br\opa I{
oraeagui 6ecroorrcrlloi rbMorqr llo ilErloirieEr-r@ allatuaoB Ilor;eraMll reo'
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JroraMrr. ABTop 6,rraroaaprrT 3a orcaBagEyto rroMonlb I'r no,qAepE{ky B rrpoBeAe-

Hr4r4 nccjrenoBaEni arianeMnKa E.<D.IIIEroKoBa, rrpoibeccopa, AoKropa reoro-

fo-Mallepa,llor4qecKllx IIayI{ T.K.5a8eHoBy rz aor('ropa reorortsecKrx Hayl(
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